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An ad hoc subgroup of the HED MARC met on March 23, 1998 to re-evaluate the status of
the RPA 203328 metabolite of isoxaflutole. The data examined at the meeting included
preliminary negative genotoxicity results for a micronucleus assay, a CHO/HGPRT Assay, and
an in vitro cytogenetics assay. It was concluded at the meeting that, pending submission and
review with Acceptable Rating of the above mutagemcxty studies, RPA 203328 does not pose a
special toxzcologzcal concern as to carcznogenzczty at this tzme
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The final reports of the studies have now been submitted and upon review have been found to
be Acceptable. There was no indication of any mutagenic, clastogenic or aneugenic effect
associated with RPA 203328 in any of the three studies that were reviewed.

The executive summaries of the three mutagenicity studies appear in the following paragraphs:

nici n RPA 203328 in the [
ng:rgm;g eus ssay Covance Laboratones Inc., Leesburg Pike, Vienna, VA Laboratory
Project Identification: Covance 19201-0-4550ECD; Study- Completxon Date: Apnl 23, 1998.
: (Unpubllshed) MRID N!IMBER 44545302

In a2 mouse micronucleus asSay (MRID No. 44545302), groups of six male Crl:CD-1"(ICR)BR
mice/dose/sacrifice time were orally dosed with 500, 1000, or 2000 mg/kg RPA 203328 (99%)
[RPA 203328 = a metabolite of 1soxaﬂutole] administered in 0.5% methylcellulose at a
constant. volume of 10 mL/kg. These doses. were based on a preliminary range-finding study

- in which groups of 3 males and 3 females received single oral doses of 200, 500. 800, 1500 or
2000 mg/kg RPA 203328, and no mortality or symptoms occurred. Mice were sacrificed at 24
. hours (all dose levels, as well as positive controls) and at 48 hours (vehicle controls and 2000 .
mg/kg RPA 203328 only) postadministration and harvested bone marrow cells were examined
for the incidence of micronucleated polychromatic erythrocytes (MPEs). :

No deaths or other signs of toxicity were reported. There was also no evidence of target cell
cytotoxicity. The positive control (80 mg cyclophosphamide/kg, administered orally, with a
'24-hr sacrifice time) induced the expected high yield of MPEs (only males tested). However,
there was no indication of a clastogenic and/or aneugenic effect associated with
administration of RPA 203328 under the conditions of this assay, which included

: admlmstratlon of a limit dose (2000 mg/kg) with sacrifice times of 24 and 48 hours.

The study is classified as Acceptable and satlsﬁes the requirements for FIFRA Test Guldelme
84-2 for a mxcronucleus assay. .

2. Cifone, M. A, (1998). Mutageni g!ty Test on BEA 203328 in th CH Q[ﬂﬁPRT Fer_‘(a d

Mutation Assay with Duplicate Cultures and a Confirmatory Assay; Covance Laboratories,
Inc., Leesburg Pike, Vienna, VA: Laboratory Project Identification: Covance 19201-0-435 -

OECD; Study Completlon Date: Aprﬂ 24 1998. (Unpublished) MRID NUMBER:
44545303 ]

In two independently performed Chinese hamster ovary (CHO) cell HGPRT forward gene.
- mutation assays (MRID No. 44545303), duplicate cultures of RPA 203328 were assayed at
concentrations of 84.5 - 2700 pg/mL -S9 (initial and confirmatory trials) and 338 - 2700
pg/mL +S9 (initial trial) and 675 - 2700 pg/mL (confirmatory trial). The S9 was derived from

Aroclor 1254-induced rat (male Sprague -Dawley) lwers and the test material was delivered in
dimethy! sulfoxide.

o
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In the assays, there was no indication of cytotoxicity +S9 at the highest dose level of 2700
pg/mL., which was 10 mM. Although there were a few sporadic instances of statistically
significant elevations in mutation frequency, these were not dose-related and were
generally below the 15 x 10° required for a positive response except in one case (a value of
15.8 x 10<). Overall, there was no evidence of any increase in mutation frequency
resulting from exposure to RPA 203328

‘The study is classified as Acceptable and satisfies the requirements for an in vxxro mammalian
cell forward gene mutation study (84 2)

3. Murli; H, (1 nici nRPAZ hrm mal
Aberrations in Chinese Hamster an ry Cells (CHO); Covance Laboratones Inc. Leesburg

Pike, Vienna, VA; Laboratory Project Identification: Covance 19201-0—437OECD Study
Completlon Date: Apr117 1998. (Unpublished) MRID NUMBER: 44545301

In an in_vitro cytogenetic assay (MRID No 44545301) Chinese hamster ovary (CHO) cells
were analyzed from cultures exposed to RPA 203328 (99. O%) at 931, 1330, 1900 and 2710 -
pg/mL + S9 in an initial trial (3-hr exposure, followed by wash and 15-hr incubation, then 2-
hr exposure to colcemid, followed by fixation). In the confirmatory trial, cells were exposed
to concentrations of 924, 1320, 1890 and 2700 pg/mL + S9(-S9: 17.8-hr exposure to RPA
203328, followed by 2-hr exposure to colcemid; +S9, same schedule as in the first trial). The
S9 mix was derived from Aroclor 1254-induced male Sprague-Dawley rat hvers and RPA
203328 was dellvered to the test system in dimethylsulfoxide.

' The high dose (=2700 pg/mL) was selected based on the solubility properties of RPA in
DMSO (also 2700 mg/mL was > 10 mM concentration of RPA 203328) In the initial trial,
there was no indication of any significant effect on the mitotic indices + S9 at the highest dose
level (2710 pg/mL). In the conﬁrmatory trial -S9 (with a 17.8-hr exposure to RPA 203328 as
compared to 3 hrs in the initial trial) there was a slight (21%) reduction in the mitotic index at
2700 pg/mL. No effect on mitotic indices was observed at the highest dose level +S9 in either
trial. The positive controls induced the expected high yield of cells with chromosome

aberrations. There was, however, no-evidence that RPA 203328 induced a clastogenic
4response at any dose or harvest txme '

This study is classiﬁed as Acceptable and satisfies the guideline requirements for an in Vitro
mammalian cell cytogenetic assay (84-2).
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“Chromosomal Aberrations in Chinese Hamster Ovary Cells (CHO);

RPA 203323

,hamster ovary cells; OPPTS 870. 5375 [§84-2]

IN VITRO CYTOGENETICS (84-2)

" EPA Reviewer: Byron I, Backus. Ph.D, ' Signature: (2 °”Q—7
 Technical Review Branch _ ¢

vReglstratlon D1v151on (7505C). . Date: ( (\ l G\f

) EPA Secondary Reviewer: Ea cy . ggarrgll Signature: /%—-[ 2-4 M

Toxicology. Branch I , . o
© Human Effects Division (7509C) . Date:. ‘)61/%@?
mmgﬂwmmnmmm o ’ 012683,

. STUDY TYPE:_ Mutagen1c1ty In vitro cytogenetlcs assay in cultured Chinese

_ DP_BARCODE: _D245866 -,sugmxsgng NO,: §541869 ,
PC CODE:  --=---- . TOX, CHEM, N'_ , . MRID NO: 44545301

L8

'TEST MATERTAL (pQBITY):'RPA 203328 (99.0%),

. COMPQST XIQNZSYNQNYmisl CAS 142994~ 6- 7; 2- Methanesulphonyl -4~

trlfluoromethylben201c ac1d a metabollte of Isoxaflutole {PC Code 123000)

QI IIQ : Murli; H. (1998). Mutagenicity TeSt on RPA’ 203328 Measuring

Covance
Laboratories, Inc., Leesburg Pike, Vienna, VA; Laboratory Project

Identification: Covance 19201-0-4370ECD; Study Completlon Date. April 7, 1998.
(Unpublished). MRID NUMBER: 54545301.

§EQE§QB Rhoéne- Poulenc, Research Trlangle Park, NC: 27709

Exggux;zg_summag_+ In an 'g";t ro cytogenetlc assay (MRID No. 44545301),
Chinese hamster ovary (CHO) cells were analyzed from cultures exposed to RPA

.203328 (99.0%) at 931, 1330, 1900 and 2710 pug/mL + S9-in an- initial trial (3-

hr exposﬁre, followed by wash and 15-hr 1ncubat10n, then 2-hr eXposure'to
colcemid, followed ‘by fixation).. In the conflrmatory trial, cells were
exposed to concentrations of 924 1320, 1890 and 2700 pg/mL- + S9(-59: 17.8-hr
exposure to RPA 203328, followed by 2-hr exposure to colcemid; +59, same
schedule as in the first trial). The S9 mix was derived from Aroclor 1254-.
induced male Sprague-Dawley rat livers and RPA 203328 was delivered to the

- test system in dimethylsulfoxide.

The high dose (=2700 pg/mL) was selected based on the solubility properties\of
RPA in DMSO (also, 2700 mg/mL was >10 mM concentration of RPA 203328). In the
initial trial, there was no indication of any significant effect on the

mitotic indices + S9 at the highest dose level (2710 pg/mL). In the

confirmatory trial -S9 (with a 17.8-hr exposure to RPA 203328 as compared to 3
hrs in the initial trial) there was a slight (21%) reduction in the mitotic
index at 2700 ug/wmL. -No effect on mitotic indices was observed at the highest
dose level +S9 in either trial. The positive controls induced the expected

high yield of cells with chromosome aberrations. There was, however, no

1 : June 11, 1998



RPA 203328 . - IN VITRO CYTOGENETICS (84-2)

" evidence that. RPA 203328 1nduced a clastogenic response at any dose or harvest
tlme.

" This study is classified as Acceptable and satlsfles the guideline
'requlrements "for an in v1;rg mammalian cell cytogenetlc assay (84-2).

QQMBLL__QE Slgned and dated GLP (p. 3), Quallty Assurance (p. 6) and (No)
Data Confldentlallty Statements (p. 2) were prov1ded

2 June 11, 1998



" RPA 203328

IN VITRO CYTOGENETICS (84-2)

I. MATERIALS AND METHODS

“A. MATERIALS:

i

liver

other

Test Material: RPA 203328; CAS 142994-06-7

Description: whlte powder with small aggregates

Lot /batch number : 'NMI874

Purity: 99%

Receipt date: Feb -6, 1998

Stablllty. Not reported

CAS number- 142994-06- 7

Structure: not given (chemlcal name: 2- Methanesulphonyl a-
trlfluoromethylbenz01c acid) .

"Vehicle used: Dimethyl sulfoxide- {DMSO)

Other prov1ded information: According to the certificate of analy31s
(p. 53) the test substance was. stored at room temperature. It is
stated that a stock concentration -of 271 wg/mL in DMSO was prepared
for the initial assay. While achieved concentrations were not -
nalytlcally verified, the report.states (p. 18) that “at a treated

* concentration of 2680 pug/mL, a burst of 01ly droplets Wthh went
into solution was observed... : :

angfgl Matgziélﬁg ' N o
Negative: (20-hour harvest) : ﬁntreated cells in McCoy’s 5a culture

medium supplemented with 10% fetal calf serum (FCS), L-glutamine and
antibiotics. '

Solvent/final concentration:,DMSO at 1%

Positive:

Nonactivation (concentrations, solvent) M1tomyc1n Cc (MMC) was
dissolved in distilled water; final concentrations of 0.75 and 1.5

pg/mlL were used in the 1n1tlal assay, and 0 .08 and 0.10 pg/mL in the
confirmatory’ assay

Actlvatlon. (Concentration, 'solvent) : Cyclophosphamide (CP) was

dissolved,in distilled water to yield flnal concentrations of 5 and
" 10 pg/mL. .

Activation: S9'derived from male Sprague-Dawley

X Aroclor 1254 x induced X rat X
phenobarbital noninduced. mouse ___lung
none ' hamster
other other

3 ) June 11, 1998



RPA 203328 IN VITRO CYTOGENETICS (84-2) .
The S9 fraction (1ots 0742 and 810) was obtained from Molecular

Toxicology Inc., Boone, NC. The final concentration of the 89 mix
components in cultures is reported as the following:

NADP
" Isocitric acid
- 89- homogenate

- 1.5 mg/mL

" 2.7 mg/mL

15.0 pL/mL

Final concentration of S9 in the reaction mixture was 1.5%;

'\

(e) ‘ rellmlnarx gx;g;gg;g;;y é§§é¥ “There is no lndlcatlon that- any
: 'prellmlnary cytotoxlclty assay was conducted.

(b)  Cytogenetic assays:
Nonactivat: onditions:

Doses and harvest tlmes of cultures

that were subsequently evaluated for chromosomal aberratlons were
-as. follows:

¢ 931, 1330, 1800, 2710 ug/mL (1n1t1al assay 3 hr cell exposure,
harvest at 20 hours).

'« 924, 1320, 1890, 2700 pg/mL (conflrmatory assay~ 17.8- hr cell
exposure, harvest at 20 hours) .

ﬁg;ag;ixa;eﬂ_ggg@i;iggﬁz Doses and harvest times for the s9-
activated phase of testlng were the same in the initial assay as -
‘those in the nonactlvated phase. ' Doses in ‘the confirmatory assay

were the same as’ those in the nonactivated phase, but exposure to .

RPA 203328 was. only for 3 hours, followed by wash, .and harvest at -
17 hours after this wash

5. ’IQSL;Qngﬁy CHO ¢élls were originally obtained from Dr. Sheldon',
", Wolff, Univ. of. CA and were grown for =24 hours prior to use in

McCoy's 5a culture medlum supplemented with 10’ FCS, L-glutamine and
antlblOthS. : o -

Properly maintained? Yes.'

Cell line or strain perlodlcally checked for mycoplasma contamination?
Yes.

Cell line or strain periodically checked for karyotype stability?.

B. TEST PERFORMANCE: .

1. 11 Tx ments:

(a) Cells were exposed to test compouna, solvent or positive tontrols

for:

3 hours {(nonactivated; initial trial) 3 hours (activated)
17,8 hours (nonactlvated confirmatory trial)

4 s - June 11, 1998



RPA 203328 . | ~ IN VITRO CYTOGENETICS (84-2)

3 hours (activated;‘confirmapory trial)
(b) Cells were washed and relncubated in complete medlum untll Q
hours after initiation of exposure to RPA RPA 203328
(nonactlvated and S9- actlvated condltlons)

(c) Colcemid 0.1 uq/mL was added and cells were harvested _2.

‘hours . after mitotic arrest (nonactlvated and S9- actlvated
conditions) .

Note: Cultures treated'with the positive controls were also harvested
at 20 hours. o ’

2.. Preliminary Cytotoxicity Assay: Not done.
3. -Q;y;;'gggngt;ig Assgyﬁ :

{a) ELpgsg_e Duplicate cultures/concentratlon seeded at a cell
density of 1.2x10% cells per flask were exposed to the selected’
test material doses, ‘the solvent (DMSO) or p051t1ve controls
(MitC -S9; CP +S9) with and without S9 activation for-3 hrs (or
17.8 hrs confirmatory assay -S9 only). ~ Cells were washed, refed
fresh complete medium and incubation was continued until’ harvest

- at 20 hours after initiation of exposure to RPA 203328. ‘Colcemid
was added to all cultures for the flnal 2 hours of incubation.

{b) Px ion ) mes: Cells were trypsiniZed collected,
centrifuged, treated-with 0.56% (0.075M) KC1, fixed with
methanol: gla01a1 acetic acid (3:1), dropped onto slides and

stained with 5% Giemsa solution. Slides were coded prior to
scoring.

(c) ‘Slide analysis: Two hundred well-defined metaphases (100/culture)
: were scored for structural chromosome aberrations; gaps were
. counted (and the numbers. and types are presented in the report)
but the data were only analyzed without gaps. Mitotic indices

(MIs) were determined from the’ number of mltotlc cells ‘in 1000
cells per culture.

4. ,ﬁ;g;iﬁ;iggl;AnglySis: The data (excluding gaps) were evaluated for
statistical significance using a Cochran-Armitage test for linear
trend and Fisher’s Exact Test at ps0.01. '

5. Evaluation

{(a) A validity: The assay was considered acceptable if: (1) the
negative (untreated) and the vehicle control cultures contained
" less than approximately 5% cells with aberrations; (2) the
positive control result is significantly higher (<0.01) than the
‘vehicle controls [“If the positive control result in the test
with S9 is adequate in an assay where activation and
nonactivation assays are run concurrently, but the positive

5 . ZE June 11, 1998



RPA 203328

{b)

;E.VITRQ‘CYTOGENETICSﬁ(84—2)

control in the nonactivation assay- falls, the test need not be

" repeated because the S9 activation positive control demonstrates

the sensitivity of the cells:”]

Pogitive r nse: The test materlal was considered positive if
it induced a statlstlcally 51gn1f1cant increase in the number of

_cells with chromosomal aberrations at one or more dose levels.
.*The llnear trend test. evaluates the dose- -responsiveness. - “If a

51gn1f1cant increase is seen at one or more dose levels, a dose-
response should be observed ”

C. REPORTED RESULTS:

1 Solubi ;;z e;grm;ngt;g s: RPA 203328 was soluble in DMSO at about 270

mg/wL. This. means that the. flnal top. concentratlon of RPA 203328. 1n

this

‘assay was about 2700 ug/mL ‘or >10 mM [from p. 43: “If the

aberration results are negative and there is'no significant reduction
(approximately. 250’) in mitotic 1ndex,.the assay must include the
hlghest applicable dose (a target dose of 10 mM or 5 mg/mL, whichever

is lower) or a dose exceeding the’ solublllty limit in culture
_medlum “].

2 Preliminarx gy;g;gxigi;x Assay:'Not done.

3. »Qytgge netic ssaz Doses selected were:

. Inltlal assay: .18.3, 26 2, 37.4, 53.4, 76.3, 109, 156, 223,
319 456, 652, 931, 1330, 1900, and 2710 pg/mL (3-hr exposure;

_then 17-hr incubation before ‘harvest at 20 hours) #89. Cultures

from 931, 1330, 1900 and 2710 pg/mL +S9 were analyzed for
chromosomal aberratlons

. Conflrmatory assay: 317 453, 647, 924, 1320, 1830 and 2700
ug/mL -89: 17.8-hr. exposure, with harvest 2.2 hrs later; or 647—

2700 ‘ug/mL +59: 3- hr exposure, with harvest 17 hours later.

Cultures from: 92@ 1320, 1890 and 2700 ug/mL were analyzed for.
chromosomal aberrations.

Summarlzed data from the nonactlvated phase of testing are.

presented in Tables 1 and 2. As shown, there was no 1nd1catlon of a
reduction in the mitotic index (MI) for the high-dose cultures in the
initial assay (3-hr exposure). However, there was a 21.3% reduction in
‘MI at the highest concentration in the conflrmatory assay (with 17.8-
hr exposure to RPA 203328). No 51gn1f1cant (or biologically relevant)
increases in the frequency of cells with structural chromosome
aberrations were observed at any nonactivated dose.

Cytotoxicity was not observed under S9-activated condltlons. As

with the results under nonactivated conditions, there was no
indication of a clastogenic response in CHO cells exposed to RPA

203328. Representative results from both trials are presented in
Tables 3 and 4.

6 ' June 11, 1998



. RPA 203328

E.

IN VITRO CYTOGENETICS (84-2)

In contrast to the negatlve results with the test materlal the
positive controls (1.5. pg/mL MMC -S9 in the initial assay, 0.1 pg/mL
MMC in the confirmatory assay, with the difference 1n concentrations

_'reflectlng the 1onger exposure time in the conflrmatory assay; 10
pg/mL CP +S59) caused- 51gn1flcant {p<0.01) increases in the percentages
of cells with abnormal chromosome moxrphology and the average number of
aberrations per cell. From the overall results, - the study author
concluded that RPA 203328 ‘was negatlve in this 1n vitro test system.

REVIEWERS' DISCUSSION/CONCLUSIQAS, We agree with the study author's ~
assessment that RPA 203328 did not induce a clastogenlc response in

_cultured CHO cells when tested to an adequate limit dose (>10 wM).

Additionally, . the results obtained with the positive controls demonstrated
that the assay was adequately sensitive to detect a genotox1c effect.  We

conclude, therefore, that the study. prov1ded acceptable ev1dence that RPA
203328 was not genotox1c in this test system.

TUDY DEFICIEN : NONE

E | June 11, 1998
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RPA 203328 MICRONUCLEUS (84-2)

EPA Reviewer: Byron T. Backus, Ph.D. Signature: “X“ - <
Technical Review Branch [
Registration Division (7505C) Date: f-{ l/f i.?
EPA Secondary Reviewer: Nancy McCarroll Signature: ¢ gy 2 /]k é/u.;'(p
Toxicology Branch I ’ : |
‘Health Effects Division (7509C) . “Date: Jﬁﬁlr/ig'

: o - 7

DATA EVALUATION REPORT ' 012683

STUDY TYPE:

Mutagenicity: Mouse micronucleus assay; OPPTS 870.5395 [§84-2]

DP_BARCODE: D245866 SUBMISSION NO.: $541869
PC CODE:  ------ : | TOX. CHEM. NO.:  MRID NO: 44545302

TEST MATERIAL (PURITY): RPA 203328 (99.0%)

SYNONYM(S) : CAS 142994-06-7; 2—Methanesulphony1—4ftrifluoromethylbenzoic acid;
a metabolite of Isoxaflutole (PC Code 123000)

CITATION: Curry, P.T. (1998) Mutagenicity Test on RPA 203328 in the In Vivo Mouse
Micronucleus Assay; Covance Laboratories, Inc., Leesburg Pike, -Vienna, VA;
Laboratory Project ;dentification: Covance 19201-0-4550ECD; Study Completion
Date: April 23, 1998. (Unpublished) MRID NUMBER: 44545302.

SPONSOR : Rhone-Poulenc, Research Triangle Park, NC 27709

EXECUTIVE SUMMARY: In a mouse micronucleus assay (MRID No. 44545302), groups of
six male Crl:CD-13(ICR)BR mice/dose/sacrifice time were orally dosed with 500,
1000, or 2000 mg/kg RPA 203328 (99%) [RPA 203328 = a metabolite of isoxaflutole]
administered in 0.5% methylcellulose at a constant volume of 10 mL/kg. These
doses were based on a preliminary range-finding study in which groups of 3 males
and 3 females received single oral doses of 200, 500. 800, :1500 or 2000 wg/kg RPA
203328, and no mortality oxr symptoms occurred. Mice were sactkificed at 24 hours
(all dose levels, as well as positive controls) and at 48 hours (vehicle controls
and 2000 wmg/kg RPA 203328 only) postadministfation and harvested bone marrow

cells were examined for the ‘incidence of micronucleated polychromatic
erythrocytes (MPEs). '

No deaths or other signs of toxicity were reported.' There was also no evidence
of target cell cytotoxicity. The positive control (80.mg cyclophosphamide/kg,
administered orally, with a 24-hr sacrifice time) induced the expected high yield
of MPEs (only males tested) .. However, there was no indication of a clastogenic
and/or aneugenic effect associated with administration of RPA 203328 undexr the

conditions of this assay, which included administration of a limit dose (2000
mg/kg) with sacrifice times of 24 and 48 hours. .

The study is classified as Acceptable and satisfies the requirements for FIFRA
Test Guideline 84-2 for a micronucleus assay.

1 \§ . May 28, 1998



RPA 203328

MICRONUCLEUS (84-2)

COMPL.IANCE: Signed and dated GLP (p. 3), Quality Assurance (p. 6) and Statement
_of no Data Confidentiality Claims (p. 2) were provided.

I. MATERIALS AND METHODS

A. MATERIALS:

L

3.

Test Material: RPA 203328; CAS 142994-06-7
Description: white powder with small aggregates
Lot/batch number: NMI874

Purity: 99% )

'Receipt date: Feb. 6, 1998.
" Stability: Not reported

CAS number: 142994-06-7

Structure: not given (chemlcal name: 2- Methanesulphonyl 4-
' trifluoromethylbenzoic acid).

Vehlcle used: 0.5% methylcellulose

other provided information: According to the certificate of analysis (p.
28) the test substance was stored at room temperature. The top stock
and subsequent dilutions were apparently prepared shortly before
dosing. While achleved concentrations were not analytically verified,
the réport includes (p. 17) a description of the dosing solutions (200

mg/mL: “Opaque white, slightly viscous suspension with small evenly
distributed particles.”).

Control Materials:

Negative/Route of administration: None

Vehicle/Final concentration/Route of administration: 10 mL/kg O0.5%

methylcellulose was orally administered.

Positive/Final concentration/Route of administration:

Cyclophosphamide (CP) was dissolved in deionized water and orally
administered at a dose of 80 wmg/kg.

TegﬁyCoonund:

Route of administration: Oral

Dose levels used:

(a) Range-finding Test: 206, 500, 800, 1500 or 2000 mg/kg (3¢
: and 3%/group)

(b} Micronucleus assay: 500, 1000 or 2000 mg/kg (5J, with 24 hr

sacrifice only at 500 and 1000 wmg/kg; 24
and 48 hr sacrifice at 2000 mg/kg) .

2. May 28, 1998



RPA 203328

MICRONUCLEUS (84-2)

4. Test Animals:
(a) Species _Mouse Strain_Crl:CD-1*{ICR}BR Age__. 8 weeks

Weight range: M: 31.1-34.4 g; F: 21.8-26.0 g (dose selection study)
M: 30.6-37.1 g (micronucleus assay)
Source: Charles River Laboratories, Raleigh, NC

(b) No. animals used per’dose:

(c)

(1) Range-finding test: - _3 males;_3 females

(2) Micronucleus assay:  _6 males;_ 0 females (per sacrifice time)

{(only 5 animals/dose levellsacrlflce time were evaluated for
miconuclei)

Properly maintained? YES

B.. TEST PERFORMANCE:

1.

(a)

(b)

_Treatﬁent dand Sampling Times:

Test compound, vehicle and p051t1ve control:

Dosing: X once twice {24 hr apart)
_N/A __ other (describe):

Sampling (after last dose): 6 hr 12 hr
x 24 hr x 48 hr (high dose and controls) ' 72 hr

Tissues and Cells_EXamingg:

X bone marrow N/A others (list):

- Number of polychromatic erythrocytes (PCEs) examined per

anlmal 2000

Number of normochromatic erythrocytes (NCEs, more mature

RBECs) examined per animal: “The frequency of PCE:NCE ratio was
determined by scoring the number of PCEs and NCEs observed in the optic
fields while scorlng at least the first 200 erythrocytes on the slide.”

De;ails>of Slide Preparation: At 24 (and, for high-dose and vehicle
control groups: 48) hours. after administration of the test material

vehicle or positive control, the appropriate groups of ‘animals were
sacrificed by CO, inhalation. “The hind limb bones (tibias or femurs)
were removed from the first 5 surviving animals for marrow extraction.

The marrow was flushed from the bone and transferred to centrifuge tubes
containing 3-5 mL bovine serum (one tube per animal) . Animals in excess
of the first 5 survivors were euthanized but no marrow was extracted.

Following centrifugation to pellet the tissue,- the supernatant -was
removed by aspiration and portions of the pellet were spread on slides

and air-dried. The slides were fixed in methanol, stained in May-
Grinwald Solution followed by Giemsa, and protected by mounting with
coverslips. For control of bias, all slides were coded prior to
analysis.”

3 \/\ May 28, 1998



RPA 203328 MICRONUCLEUS (84-2)

C.

4. Statistical Methods: “Assay data analysis was performed using an
analysis of wvariance...on untransformed proportions of cells with
micronuclei per anlmal and on untransformed PCE:NCE ratios when the

variances were homogeneous. " Ranked proportlons were used for
heterogeneous variances.” Statistical significance was established at
p<0.05. s

5. Evaluation Criteria: “The crlterla for a p051t1ve response was the

detection of a statistically significant positive response for at least
1 dose level and a statistically significant dose- related response. a
test article that did not induce both of these responses was c¢onsidered

negative. Statistical significance was not the only- determinant of a
positive response, the study director also con51dered the biological
relevance of the results in the final evaluation.”

REPORTED RESULTS:

1. Range Finding Tesg-' Groups of 3 male and 3 female mice received single

oral dosages of 200, 500, 800, 1500 oxr 2000 mg/kg and were observed for
2 days after dosage. “All animals appeared normal immediately after

‘dosing and remained healthy until the end of the observation period...”

Accordlngly, doses selected for the micronucleus assay were the limit
dose (2000 mg/kg) and % and % of this dose (1000 and. 500 ng/kg,
respectively)..’ Only males were used in the micronucleus. assay,
presumably because there was no 1nd1catlon of any difference

in
susceptibility between sexes in the range- finding assay.
2. Micronucleus Assay: No deaths or other clinical signs of toxicity were

reported. Representatlve results presented in Table 1 show that there
was no significant effect on the PCE:NCE ratio in any of the groups.
Similarly, no significant increase in the frequency of MPEs was observed
under any of the experimental conditions in males. treated with the test
material. By contrast to the uniformly negative results with the test
material, the positive control (80 mg/kg CP) induced a clear increase in
the frequency of MPEs in males sacrificed at 24 hours.

Based on the findings, the study authors concluded that RPA 203328 was not

genotoxic in this in vivo mouse micronucleus assay-

REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that while only males were
tested in the micronucleus assay, the lack of any mortalities and/or
symptoms in both males and females in a preliminary dose-finding study at
doses up to and including 2000 mg/kg RPA 203328 indicates that it is highly
unlikely that significant sex-related differences exist in the
metabolization of this compound. In the micronucleus assay, there was no
indication that RPA 203328 induced a clastogenic or aneugenic effect in
males. We conclude, therefore, that RPA 203328 was assayed to a limit dose
level of 2000 mg/kg, and failed to elicit a genotoxic response in treated
animals. The results obtained with the positive control (80 mg/kg CP)
demonstrate that the sensitivity of test system to detect a positive effect

4 \9) May 28, 1998



RPA 203328 MICRONUCLEUS (84-2)

was adequate. Hence, the study provides acceptable evidence that RPA 203328
was negative in this in vivo assay.

E. STUDY DEFICIENCIES: Only males were tested, but see the discussion above.

5 May 28, 1998



RPA 203328

MICRONUCLEUS (84-2)

TABLE 1. Representative Results of the Micronucleus Assay in Mice Treated with RPA 203328
Exposure » Animals
Dose Time* Analyzed - MPEs/2000° RATIO PCE:NCE
Substance per kg . (hours) _ per Group PCEs & S.E. MEAN * S.E.
" Vehicle Control . . , - -
0.5% methylcellulose 10 wL 24 5 - 0.02 + 0.01 0.52 £ 0.05°
K . ’ 48 5 0.04 £ 0.02 0.42 £ 0.05
Positive Control : ’
Cyclophosphamide 80 mg - - 24 . S 3.74 £ 0.26% 0.39 £ 0.05
Test Material . : -
RPA 203328 500 mg 24 5 0.03 £ 0.01 ~ ©0.35 +.0.04
1000 mg 24 . 5 : 0.05 £ 0.02 0.47 ¢ 0.05
2000 mg 21 5 0.02 + 0.02 0.47 + 0.06
’ 48 5 0.03 ¢ 0. + 0.06

01 0.43

*Time after administration of the test material, vehicle or positive control by gavage.
A total of 10000 PCEs were examined per group (2000 PCEs/animal}.

Abbreviations:

PCE = Polychromatic erythrocyte

MCE = Micronucleated polychromatic erythrocyte
NCE = Normochromatic erythrocyte :

Note: Data were extracted from the -Study Report, Table 1, p. 23.

May 28,

1998



RPA 203328 CHO/HGPRT FORWARD MUTATION ASSAY (84-2)

" EPA Reviewer: Byron T. Backus, Ph.D. : A Slgnature' (2Wﬂ4”~‘ (?*'”Q”‘
Technical Review Branch | e

Reglstratlon D1v151on (7505C) '_ N ' : Date: - - C’{ (\ /C( ? -
EPA Secondary Rev:Lewer uaggy Mgg:a roll ' S:Lgnature~ ﬂ/ ‘v\, 2. k M
Toxicology Branch T

‘Human Effects D1v1s:1.<_>n (7509C) ) S Date:; L 6 /l/ /75’

DATA»EVALUATLON REPORT -~

STUDY TYPE: Mammallan cells in. culture gene mutatlon assay in Chinese hamster
ovary cells (CHO/HGPRT)

DP BARCODE: D245866 SUBMISSION NO.: 5541869 ,
PC_CODE: ... ToX. CHEM. NO,» ~~  MRID NO: 44545303

TEST MATERIAL (PURITZL: RPA 203328, (99.0%)

QQM_Q&;ILQ_L&XHQEXMA&L ‘CAS 142994-6-7; 2- Methanesulphonyl-4-".
trlfluoromethylben201c acid; a metabolite of Isoxaflutole (PC Code 123000)

- CITATION:' leone, M A (1998) Mutagenlclty Test on- RPA 203328 in the

_ CHO/HGPRT Forward Mutation Assay- with Duplicate Cultures -and a ‘Confirmatory
Assay; Covance Laboratories, Inc., Leesburg Pike, Vienna, VA . Laboratory

Project Tdentification: Covance 19201-0-435 OECD; Study Completion’ Date: April

24, 1998. (Unpublished) MBLQ_NQME_B 44545303.

§_QE§QB Rhone Poulenc Ag Company, Research Trlangle Park NC 27709

*EKEQQIIME_&HMMABX: In two lndependently performed Chlnese hamster. ovary (CHO)
cell HGPRT forward gene mutation assays (MRID No. 44545303)," dupllcate
cultures of RPA 203328 were assayed at concentratlons of 84.5°~ 2700 pg/mL -S9
(initial arid confirmatory trials) and 338 - 2700 ug/mL +S9 (1n1t1a1 trlal) and
675 - 2700 pg/mL. (confirmatory trial). The S9 was derived from Aroclor 1254-

induced rat (male Sprague- Dawley) llvers, and the .test materlal was dellvered
in dimethyl sulfox1de

In the assays there was no 1nd1catlon of cytotox1c1ty +89 at the hlghest dose

1eve1 of 2700 pg/mlL, which was 10 mM. - Although there were a few sporadic
instances of statistically significant elevations in mutatlon frequency, these
were not dose-related and were genarally below the 15 x 10°° required for a
positive response except in one case {(a value of 15.8 x 10-¢) . Overall, there

was no evidence of any increase in mutation frequency ‘resulting from exposure’
to RPA 203328.

The study is classified as Acceptable and satisfies the requirements for an in
vitro mammalian cell forward gene mutation study (84-2) .

1 lfz/;\\ "June 11, 1998
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RPA 203328 | CHO/HGPRT FORWARD MUTATION ASSAY (84-2)

1. MATERIALS AND METHODS
A. MATERIAL

1. Test Material: RPA 203328; CAS 142994-06-7
_ Description: White'pOWder‘ .
" Lot/batch number: NBIB74
Purity: 99%
Receipt date. Feb. 6 1998 )
Stablllty Not ‘reported - .. =
CAS number: 142994-06-7 #
. 'Structure ~not given (chem1ca1 name- 2- Methanesulphonyl -4~
N trlfluoromethylben201c a01d)
Vehlcle used: DMSO - : : .
Other prov1ded 1nformatlon Accordlng to the certlflcate of ana1y51s
(p. 34) the test substance was stored at room temperature From P-
14: “The vehicle was dlmethyl sulfox1de L The test article
solution was prepared 1mmed1ately before use. Doses used in the
study were not verified analytlcally. '

2. ‘ontrol Materials:
Negative: None : )
Solvent/final concentration; DMSO/1%

Positives Nonactivation (coneentration, solvent):” 5-Bromo-2'-
deoxyuridine (BrdU) was prepared in an unspecified solvent to yield a
final concentration of 50 ug/ml. ’ o
Actlvatlon (concentratlon, solvent): 20- Methylcholanthrene'(zd MC) -
was prepared in - an unspec1f1ed solvent to yield a final concentration

of 5 pg/ml. .
3. Ag;izgtign: S9 derived from male Sprague-Dawley : .
X Aroclor 1254 x__ induced X rat X liver
phenobarbltal : noninduced - mouse __ lung
none ' - . hamster other
other o L i other

The S$9 homogenate (1ot numbexr 0797) was purchased from Molecular‘
Toxicology, Inc. “The 89 fraction was purchased commercially and each
lJot was tested for its activity prior to an assay.”

y _ : 2 Z/z//' June 11, 1998



RPA 203328 ° ~~ CHO/HGPRT FORWARD MUTATION ASSAY (84-2)

S9 mix composition:

omponent : - Final Concentration in

NAD?’(sodium salt) 0.8 mM
Glucose-6-phosphate _ 1.0 mM’
Calcium chloride o : . 2.0 mM

~". _Potassium chloride . ' 6.0 mM.
‘Magnesium chloride - Ca 2.0 .mM N
.Phosphate - s o o 10.0 mM
S9 homogenate N ' o 7 10.0 pl/ml

4. Test Qélls; Mammalian éells in'culture

mouse lymphoma L5178Y cells
x Chinese hamster- ovary (CHO) ‘cells

V79 cells .(Chinese hamster lung flbroblasts)
other (1ist) :

‘_

,PrOpérlyvmaintained? ‘Yes. . . S
Periodically checked for mycoplasma contam1nat10n7 Yes.
Periddically checked for karyotype stability? Yes (with bandlngf
Periodically»"cleansed?'against‘high spontaneous background? Yes.

5. Locus Examined:

thymidine: kinase (TK) ) 7
B " Selection agent: bromodeoxyuridine (BrdU).
(give concentration) . fluorodeoxyuridine (FduU)

X hyéoxanthine—guanine—phosphoribosyl transferase (HGPRT)
Selection agent: ‘8-azaguanine (8-AG).
(give concehtration) - g umeL 6-thioguanine (6- TG)

. - ' . .- methotrexate

— . Na'/K'ATPase
©© ' Selection agent: -~ s

ouabain
(give concentratiocn)
6. ‘Test Compound Concentrations Used:
" (a) Preliminary cytotoxicity assay: Ten doses (5.3, 10.6,-21.2,

42.3, 84.5, 169, 338, 675, 1350 and 2700 pg/mL) were evaluated -
in trlpllcate with and w1thout S9 activation.

(b) Mu&;a&;;g_n_ﬁss_a_zﬁ

® Nonactivated conditions: There were two trials; doses used

3 June 11, 19358
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RPA 203328

'CHO/HGPRT~FORWARD MUTATION_ASSAY (84—2{
‘were ‘as follows:.

Trial 1 and 2: Six concentrations (84.5, 169, 338, 675, 1350
and 2700 pg/mlL) were assayed using duplicate cultures. Cells
exposed to all six concentrations were plated to determine
mutation frequency (MF). | S '

® S9-activa nditi :  There were two trials; doses used
were as follows: ' : ‘

Trial 1: Seven concentrations (338,. 67 75, 1350, 1600, 1900,
2300 and 2700 ug/mL) were assayed w1th dupllcate cultures.

Cells exposed all- concentratlons were plated to determlned
Amutatlon frequency (MF)

‘Trial 2:. Ten concentrations (169, 338, 675, 1350, 1600,
1800, 2000, 2300, 2500 and 2700 pg/mwl) - were -initiated; the
eight - hlghest concentratlons were evaluated as described for

Trial 1.
B. TEST PERFORMANCE: "

1. Qﬁllllxﬁéim§QL§=:I

(a)

‘(b)

(c)

‘Cells were exposed to the test compound solvent, or positive

controls for:
4 hours (nonactlvated) 4 __ hours (activated)

After.waShing, CelIS'Were cultu:ed_for 7_ days (phenotypic
’expression period) before .cell selection. .

After expression, cells seeded at 12;19 cell szd;sb (12 dlshes/

'_culture) were cultured for -10 days in mutant selectlon
amedlum to determlne numbers of mutants, and cells seeded at _200

ggllﬁjd;gh_ (3 dishes/culture) were cultured for 7-10 days

in normal culture medlum (non-selection medium) to determine
clonlng eff1c1ency (CE)

2. Evaluation Criteria:

(b)

Aﬁgay;yaligigyz The aesay was considered vdlid if (1) the

average absolute CEs of the solvent controls was between 50% and
115%; (2) the .average mutation frequency (MF) of the pooled
solvent control cultures was <15x10%; and (3) the positive
controls induced a significant (p<0.01) increase in the MF over
the concurrent solvent. control wvalue. ' :

Positive response: The test material was considered positive if
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‘CHO/HGPRT FORWARD MUTATION ASSAY (84-2)

it induced a concentration- or‘cytotoxicity-related
statistically significant (p<0.05) increase in the MF. 1In

‘addition, the 1ncreased MF- must exceed 15._mutants/10° clonable

cells.

3. Btatistical Analysls: ~“Statistical significance was determined using
the Fischer Exact Test to determine if the mutant frequencies in:each
treated culture were significarntly elevated compared to the mutant -

frequencies of the. concurrent negatlve controls at the 95* or 99’
confldence 1evels...

C. REP QRTED RESULTS :

1. E;ellm;nggx Qy;g;g icity Assay: RPA- 203328 was prepared at a prlmary
stock concentration of 270 mg/mkL in DMSO.. “The test article did not

alter the pH of the treatment medium outside the range that was
compatible with cell growth.” Accordlngly,,ten doses of the test
material (5.30-2700 pg/mlL) were evaluated with and without S9
activation. -Results 1nd1cated that without metabolic activation RPA
203328 was noncytotoxlc at all concentrat;ons tested. In the presence
of S-activation, the test article was noncytotoxic from 5.30 to 1350
ug/ml, and was lethal at 2700 pg/wL. Based on these findings, a top
concentration of 2700 pg/mL was chosen for both nonactlvatlon and

activation, as “2700 ug/mL 1s 10 mM, the testlng 11m1t for this
assay.”

3. Mutation Assays: Two trlals of the nonactivated and S9-activated
mutation assay were conducted. The concentration of RPA 203328 in the
nonactivated assays ranged from 84.5 to 2700 pg/mL; in the activated
assays it ranged from 338 pg/mL to 2700 pg/mL. (first assay).and from
675 to 2700 pug/mL (second assay). The results were as follows:

{a)-

(b)

Initial. trial: Representatlve data from the initial trial are
presented in Table 1.° As shown, there was no 1nd1cat10n of

cytotoxicity at the top concentration (2700 ug/mL), even with S9
activation (unlike the’ results in -the prellm;nary cytotoxicity

assay). There was no indication of any genotoxicity, as all MFs
were below 15 x 10%. ' '

.Bepegg_gxigi: As in the initial trial, there was no indication

of cytotoxicity at_even the top concentration. - One of the
duplicate cultures at 2300 ug/mL +S9 gave an MF of 15.8 x 107,
but‘this has to be considered a sporadic occurrence as the other
duplicate culture at this concentration gave a value of 6.8 x
10 and all MF values at the two higher concentrations +S9 in
this trial were below 15.0 x 10-.

D. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS: We agree with the

study author that RPA 203328 was not genotoxic under the conditions of
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RPA 203328 CHO/HGPRT FORWARD MUTATION ASSAY (84{2)

- this assay. We note that there was no analytical confirmation of. the
concentrations in the top dosing solution; however, it is. stated in an in
vitro chromosomal aberration assay conducted in this laboratory on RPA
203328 (MRID 44545301) which involved dilution of the test material in
DMSO) that: “at a treated concentration of 2680 ug/mL a burst of oily
gdroplets ‘which went into solution was observed...” Hence, we conclude
that RPA 203328 was investigated up to the recommended- ‘high concentratlon

" (10 mM) for this test system and was found to be negative in an acceptable
assay.

E. STUDY DEFICIENCIES: NONE -
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RPA wowwmm,.v. ; nomo\mmmwﬂ FORWARD MUTATION wmmwﬁ (84-2)

TABLE 1. _Representative Results of the Initial Chinese Hamster Ovary (CHO)
‘Cell Forward Gene Mutation Assay with RPA 203328 .

. wnwmn»<m % o ) o
Survival ) . Total v -~ Cloning Mutation
] S9 {after Mutant pfficiency . Frequency/
Substance o Dose/mL - " Activation. treatment)* © Colonies® (at selection)* 10¢ cells*©
MEVHUhLmuﬁhpw . - . , _ o . o ,
Dimethyl sulfoxide . et - : 100.90 S 39 : .o1.21 _ 6.7 «
. o T ’ % . . 100.0 T12 . C0.74 3.4
positive Contxols . - : : .
s promo-2'-deoxyuridine  © . .50 pg . - .~ 75,2 : . 738 R 1.17 131.8*
20-Methylcholanthrene -2 I + 95.4 : 413~ . 0.69 125.6* ’
. Test Material , . :
RPA 203328 338.0.ig? - . . 104.6 .22 1,09 4.4
: : §75.0 pg T . 96.0 : 18. - . R P & . . " 3.4
1350.0 ug - . 85.2 . 36 : 1.13 6.6
) 2700.0- pg - - . 98.2 C28 0 1.10 5.3
1600.0 ~ug® + .'90.0 . 33~ v 0.85 8.1
1900.0 g + 103.4 .6 0.76 1.6
« 0 2300.0 pg o 106.8 26 . 0.72 7.6
2700.0, ug + 105.6 10 : .0.72 2.9

sAverage of two cultures’ for the. solvent control -samples, the test material and mOmwn»<m/nosnuow samples.

brotal of 24 dishes/2 cultures | .

_Total Mutant Colonies A
x 10%; calculated by our reviewers.

Number of Dishes {z4) x Cloning Efficiency x 2 X 10% cells

sMutation Frequency (MF) = .

drindings nO«.HOimn doses (84.5 or 169 ‘ug/mL -S9; 338, 675 or 1350 pg/mL) did not indicate a mutagenic effect.

‘xReported a8 a significant »nonnmmmm.u M.o.op {Fischer Exact Test) with MF » 15 x 10¢

Note: Data were extracted from the Study mmmOKn\ Tables 3 and 5, pp. 28 and 30.
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RPA 203328 - .. CHO/HGPRT FORWARD MUTATION ASSAY (84-2)

R _‘wabm.m.. wmmﬁmmmnnmnw<m wwchnm of the oosmwﬂamnon< QEHSmmm Hamster Ovary (CHO)
; C omHH wowsmﬁm mmam zcnmnpou Assay with wmw Nouwmm

. - :Relative ¥ : .
. - R . o Suxvival Total Cloning = | Mutation
oo ’ . ’ o s9 “(after Mutant . Efficiency Frequency/
Substance, Auomm\av. Activation treatment)* . ,noHo:Hmmq . . {at selection)* 10¢ cells*®
Solvent Qontrol’ , . B ’ S : : :
“Dimethyl sulfoxide . . 1% .- ‘ . 100.0 . 23 , 0.96 5.0
_ : 1% T c .100.0 . .37 v 1,11 7.0
] : ' . . ’ .
5-Bromo-2 ' -deoxyuridine | 50 ug . ’ - : 97.8 439 0.81 .113.5*
20-Methylcholanthrene . 5 ug- + St 84.5 441 : 1.10 83.5%
Test Matexial . y ; , _ | . .
RPA 203328 — o '338.0 pgd - .122.4- : 13 . 0.90 3.0
. _ 675.0 ug - . 107.4 . 8 . 0.70 2.4
1350.0 ug - ‘ - 105.6 : 5 . . 0.84 1.3
2700.0 pg - . 103.0 20 - 0.86 4.9
. : . : .+ 2000.0 ugd # 117.8 50 o 1.21 , 8.6
) o o . 2300.0 #g - + 188.0. . . 57 1.05 11.3%*
S a S . 2500.0 pg + 127.9 . ‘53 0.94 . 11.8
; i 1 2700.0 ug 0 143.7 o487 , 1,07 9.3

-

test material and positive control samples.

‘Average Om two cultures for the solvent aosnﬁow the

brotal of 24 dishes/2 cultures. . .
Lo AOan Mutant 00wo:wmm
s . x 10% calculated by our reviewers.

sMutation Frequency Azwv =
: z:aUmﬂ of cpm:mm {24) x Cloning Efficiency x 2 x Hom cells

dResults for lower -dose levels &ma.m.mna Hmm.tm\av -89; 675, wumo~ umoo and wmoc ug/mL +59) did not indicate a mutagenic effect.

+*gignificant increase with p =< o 01 by nrm Fischer mxmnn Test maa with a MF 2 15 X wo;

«* One of the nzo acwwpnmnm ncpncnmm mw<m a MF of 15.8 x Ho; mcmmmmnv<m of a positive response, an the other culture gave a MF of

6.8 x 10°¢,
Note: Data were mxnﬂmonmu nnoa nzm mnﬁn% xmm.oﬁu~ vapmm~ » and m.

~

pp. 29 and 31.
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